s94                   ABSTRACT DYNAMICS.
the whole space without $'. Hence ($ 532) the potential of S any point without it is inversely ns the distance from (>, and is th fore that of a certain quantity of matter collected at O. Or if < external to S, aiul consequently also external to ,S", the spare wil 6" transforms into the space, within &'. Hence the potential of at any point within it is the same as that of a certain quantit; matter collected at O, which is now a point external to it. TJ without taking advantage of the general theorems (& 517, 524), fall back on the same results as we interred from them in § 52^, • as we proved synthetically earlier (f$ 4«SS, 491, 4^2). It may remarked that those synthetical demonstrations consist merely transformation;; of Newton's demonstration, that attractions liala on.a point within a uniform shell. Thus the first of them (§ *j is the image of Newton's in a concentric spherical surface; and second is its image in a spherical surface having its centre extu to the shell, or internal but eccentric, according as the first or second diagram is used.
634.    We shall give just one other application of the  them of § 532 at present, but much use of it will be made later in theory of Electricity.
Let the given distribution of matter be a uniform solid sphere, and let 0 be external to it.   The transformed system will be a s< sphere, 2>'} with density varying inversely ns the filth power of distance from O, a point external to it.   The jiotential of // is same throughout external space as that due to its mass, m, roller at its centre, C.    Hence the potential of Jf through space extei to it is the same as that of the corresponding quantity of ma •collected at Cv, the transformed position of C.   This quantity i? course equal to the mass of //',   And it is easily proved that C the position of the image of O in the spherical surface of />". •conclude that a solid sphere with density varying inversely as fifth power of the distance from, an external point, O, attracts •external point as if its mass were condensed at the image of O in •external surface.   It is easy to verify this for points of the axis direct integration,  and thence the general conclusion follows 'cording to § 508,
635.    The determination of the attraction of an cllipsoitli or of ellipsoidal shell, is a problem of great interest, and its result?; will of great iise to us afterwards, especially in Magnetism.    Wo h left it till now, in order that'we may be prepared to apply the j pertics of the potential, ns they afford an extremely elegant met! of treatment.    A few definitions and lemmas are necessary.
Corresponding points on two confocal ellipsoids are such M coinc when either ellipsoid by a pure strain » deformed ®o as to fiomd with the other.                                                                   *"
And it is easily shown, that if any two points, /", <),be assarned
one shell, and their torresixmding points, A g, on the other, we h 1gin, of the corresponding points in the transformed syst<i
